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ABSTRACT

This thesis presents the project entitled “Foundation Fieldbus-based plant model : a case
study of the Harmonas-DEO system”. Firstly, the piping and instrumentation (P&I) diagram and
Solid Works drawing for implementing plant model of liquid-flowrate process were designed.
Four Foundation Fieldbus devices installed in the designed plant model are the ultrasonic level
transmitter, mass flowrate transmitter, temperature transmitter, and pH transmitter. Secondly, the
screens of human machine interface (HMI) were developed in the Harmonas-DEO system. Lastly,
connecting the implemented plant model and the Harmonas-DEO system via Foundation Fieldbus

technology and commissioning were performed.
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233 mmuﬁmms"qmnqﬂ (Temperature Transmitter)
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2.3.4 mesuerith (Thermocouple)
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2.3.6 NualinnesNIeY (pH Transmitter)
b
nanMIIAu 11935 lumsdasianuaednd Iwiwe s looeu luaisazais

5¢M7919 Glass Electrode (1/58U1flo1f Reference Electrode duiluimaduinsgiuingiua
fnd lviiluda

pH
Indicator

Shielded
Cabie pH
u Amplifier Volf
s 5 Moter
B B |

Therms
Comperisatiog
Resistor

Chamical
Solution
Under
Test

F(:r'w\-\m'.h
Eluctrode Electrodn

71 2.10 wanmsednstivlumsiad pa

L) o/ 1 é = o
Glass Electrode Usznoudioaiuiuinl pH Glass Membrane @ 31n@vziiludnuae
JUN39NAY, Insulating Glass Stem 18 Electrode §uasasisznou looauveslalasinuzin
1 a 4 o a o { o
2gA1NUTLIU Membrane Surface g IdiAaAnd 1 A Electrode Glass n33930 1dau1se

NagAuna lManaums
Eg = Ego +[ ((2.303RT/F)log10)*a] (2.3)

o Eg = wasamvosmanudiedad Wi ldnnmsia
Ego = mnnuaednd il a=1
a=Ha37y leoouves lalasiau
T = guugiiduyseiifussrinaiu
R = 1.986 Calories A9 mol degree
F = Faraday (coulombs per mol)

2.303 = logarithm conversion factor
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1 pH 9% 141191nA18Y logarithm Woawa 21 leoou la Tasion
pH = -(logl0)*a (2.4)
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E = (Eref + Ej)*[Ego+(2.303RT/F)*pH] (2.5)
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3.3 UUU91994 SolidWorks
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3.5 gunsaivhliadufladtaildlunaudluan
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Ultrasonic : Endress & Houser
Specification: Order-codeFMU40 —
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3.5.2 NIMaANe oINS Inalenia

Coriolis : Emerson (Micromotion)
Specification : Model CMF
025M313N2BMEZZZ

Temp Rang -240-240C

Sensor S/N 14130045 2009

30 3.7 nsmaiinmesoasims Tnaauia
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mneme gUnsaldafl lansadase 14 asends lifiuewwdinduudeninazuia DD-File
J
3.53 nnualanesgumgl
Temperature : Emerson (Rosemount)

Specification : ROSEMOUNT 848
—40 to 185 °F (—40 to 85 °C)
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pH Transmitter : Yokogawa
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